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Select a sample data set from 
each subject in a subject group 



Select a set of expansion functions 

to be used in the representation 
of the sample data set 



Mathematically expand each member 
of the sample data set in the form of a 
summation of results of multiplying each 
expansion function in the set of expansion 
functions bv a different mathematical parameter 



Determine a value for each of the 
different mathematical parameters 
from the. mathematical expansion 
and the sample data set 



i 



^16 



Derive a corresponding distribution 
function for each of the • 
mathematical parameters 



Generate a continuous mathematical model 
of the feature from the derived distribution 
. functions and the expansion functions 



Figure 1 
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Select two or more sample data sets from * 
each subject in a subject group, where 
each sample data set is of a different feature 



Select a set of expansion functions 
to be used in the representation 
of each of the sample data sets 



Mathematically expand each member 
of each sample data set in the form of a 
summation of results of multiplying each 
expansion function in the set of expansion 

functions of the data set by a different 
mathematical parameter 



Determine a value for each of the 
different mathematical parameters - 
from the mathematical expansion 
and the sample data set 






Derive a conespo 
function for 
mathematic 


tiding distribution 
each of the 
al parameters 



UlC 



Generate a continuous mathematical model for each 
feature from the derived distribution functions and , 
the expansion functions of that feature 



I 



Correlate the generated mathematical 
models of all the features 



iik 



Generate the continuous mathematical model 
for all the features based on the correlation 
and the derivation 



Figure 11 
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^ Begin ^ 



Determine the 
virtual patient's 
basal hepatic 
production (FPG 0 ) 



Determine the 
virtual patient's 
insulin level (I) 



1300 



1302 



calculate the virtual patient's FPG 
at time t by solving the differential 
equation 

FPG(t) = FPG Q /(I*E) 

, wherein £ is a value 
representing efficiency of insulin 
use 
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Represent the virtual 

patient's genetic 
propensity to develop 
type 1 diabetes by a 
family history value 
famhis 



1400 



Determine if the virtual patient has developed symptoms of type 1 diabetes at time t by 
solving the differential equation 

DF X (t) = (l - exp(- exp(a + bt + ct 2 + dt 2 + et 4 + ft 5 ))* famhis)/ £ 

, wherein a, b, c, d, e, and fare constants and^ is a random value. 
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^ Begin ^ 



Determine the 
virtual patient's 

relative risk 
associated with 
body mass index 
(RBMI) 



1500 



Determine the 
virtual patient's 
impaired glucose 
tolerance level 
(IGT) 
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1504 



Determine if the virtual patient has developed symptoms of type 2 diabetes at time t by solving the 

differential equation 



( 



DFM) = 



r 



1-exp 



-a*IGT(Q/ 



( 



1 + exp 
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(t-bY 
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, wherein a, b, and c are constants. 
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Begin 



Determine the 
virtual patient's 
fasting plasma 
glucose (FPG) 



1600 



Calculate the virtual patient's 
hemoglobin A 1c by solving the equation 

HbA lc {FPG) = a*FPG-b 

.wherein a and b are constants. 
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Determine the 
virtual patient's 
fasting plasma 
glucose (FPG) 



1700 



Calculate the virtual patient's randomly measured blood glucose by solving 

the equation 

RPG(FPG) = {a + b/{l + exp(- (FPG - c)d))) * exp & RP / 

, wherein a, b, c, and d are constants, and A /?PC is an uncertainty value, 
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^ Begin ^ 



Determine the 
virtual patient's 
fasting plasma 
glucose (FPG) 



1800 



Determine the 
virtual patient's body 
mass index (BMJ) 



1802 



y 



Determine the 
virtual patient's 
systolic blood 
pressure (SBP) 



1804 



y 



Determine the 
virtual patient's 
triglyceride level 
(77?/) 



1806 



y 



1808 



Calculate the virtual patient's tolerance to an oral glucose load at age / by solving the equation: 

OGT{t) = a* FPG(t) + bt + cBMl(t) + dSBP{t) + eTRl(t) - / + VA^ cr 



End 
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^ Begin ^ 



Determine the 
virtual patient's 
fasting plasma 
glucose (FPG) 



Determine a 
standard deviation 
(^, Wr5 ,)ofthe 
degree of thirst 
experienced by an 
individual 
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1904 



Calculate the virtual patient's thirst level at time x and age t by solving the equation 

( r x-MeanSym, hirsl (FPG(t)) Xs 



Thirst(x,FPG(t)) = 



1 



-exp 



thirst 
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End 
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Determine the 
virtual patient's 
insulin level if left 
untreated 



2000 



Calculate the virtual patient's probability of occurrence of 
diabetic ketoacidosis events by solving the equation 

DKA lime = Max{al(\ + ex V {I untreoled -b)lc)d) 

, wherein a, b, c, and d are constants 
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2100 




Determine a 
fractional change 
in the insulin level 

of the virtual 
patient (Fract^J 
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2102 


Calculate the probability of a moderate or severe hypoglycemic event by 
solving the equation 

HypoGlyRate(FractA insulin ) = a/i^ + e\p~ lFm '^ l "' Ji °' b) ' c ^ 
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basal hepatic 
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Virtual patient 
insulin level 
determiner 


production 
determiner 




level calculator 
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Virtual patient 
genetic propensity 
to develop type 1 
diabetes 
representef 




Virtual patient type 
1 diabetes 
determiner 
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2402 



Virtual patient 

relative risk 
associated with 
body mass index 
determiner 




Virtual patient type 
2 diabetes 
determiner 




Virtual patient 
impaired glucose 
tolerance level 
determiner 
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Virtual patient 
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randomly 
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measured blood 
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glucose calculator 
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Virtual patient 
body mass index 
determiner 



Virtual patient 
fasting plasma 
glucose 
determiner 



Virtual patient 
systolic blood 
pressure 
determiner 
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Virtual patient 
tolerance to an 
oral glucose load 
at age t calculator 



Virtual patient 
triglyceride level 
determiner 
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Virtual patient 
untreated insulin 
level determiner 




Virtual patient 
probability of 
occurrence of 
diabetic ketoacidosis 
events calculator 
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insulin level 
fractional change 
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Probability of a 
moderate or 
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hypoglycemic 
event calculator 
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